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[ Abstract ] To address the challenges of prolonged testing cycles, high costs, and difficulty in replicating extreme operating

conditions for engine ECU hardware, enterprises have focused on core technologies of HIL testing systems by

conducting research on virtual ECU modeling and automated testing frameworks. Through analyzing core functional

modules of engine ECU, a virtual modeling solution was developed that balances precision and real-time performance.

This approach clarifies the hardware signal and bus interaction logic between virtual and physical ECU, thereby

avoiding ambiguities in electrical fault modeling. An automated testing framework was established based on the

dSPACE platform, integrating FPGA boards to achieve acquisition and simulation of special signals such as rotational

speed and oxygen sensors. The testing process was optimized to support full lifecycle verification of engine ECU.
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